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A finite element study on the effect of the partial flexibility of the stent strut on
hemodynamic parameters affecting the restenosis risk in the coronary stent
deployment site
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ARTICLE INFORMATION ABSTRACT
Original Research Paper Stenting is considered to be the favoured tool for therapy of coronary stenosis disease. However, despite
Received 14 March 2016 the many advantages of this treatment strategy, its outcome may be undermined by the restenosis

Accepted 27 April 2016

Available Online 01 June 2016 occurrence in the stent deployment site. Observations have shown that stent deployment in the artery

alters the hemodynamic parameters such as wall shear stress and vortice size and prepares the
conditions for in-stent restenosis development. Considering this fact, in this paper, the effect of some

Keywords: . .

Steym geometrical parameters such as the shape and the size of the stent strut on the wall shear stress
Coronary artery distribution and vortice size is investigated. Furthermore, employment of a stent with partial flexible
Restenosis strut is suggested to decrease the restenosis risk, and the effect of the flexible part stiffness is explored.

Wall shear stress

Fluid-structurs interaction For this purpose, the interaction between the blood flow and the flexible part is simulated by arbitrary

Lagrangian-Eulerian approach in the framework of the finite element method. The results indicate that
in stents with circular strut, the partial flexibility of the cross-section can be effective in reducing the
restenosis risk by lowering the maximum value of the wall shear stress and considerably decreasing the
vortice size. On the other hand, in stents with rectangular struts, not only does it not decrease the shear
stress maximum value, but also, the vortices size is significantly increased and may lead to increased
restenosis risk.
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Table 2 Comparison of maximum shear rate (1/s) in Newtonian and
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Fig. 6 Three rectangular cross-sections used in modeling stent struts
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Table 4 Variation of the ratio of the vortex length to the strut cross-
section length for different rectangular stents

#3 ghile gl Job & als 5 Jsbo w/h
0.08 0.125
0.28 0.25
097 05

565 53 abe Jsb 4 als,S Job Cams el o0l iled "10 S5 o
ol 00 Cew g3 4 Jgaz 4o ablie oyl sl

ghe gli) pals b oghioe odalin Jgaz tl 0 & jsbilen
b oo b o ol il dalss alS ond LS5 als,S o3l calaie
haie gl el 4 Jsb Cons ol o5 b 58 (el glae o
Jlsol a0 g a8l als als )5 ojluil 5 ey iSle (B (A5 ke
2 aalss oS suze (5855 g4

o b glo pls adato o duws Lo -3-1-3
5 lopls ol lp als S Job g By 25 SShe Cond l o
el 0dd awslie wies LSS Job 4 gl )l cons glls oS Lt
SSTas o g wls,8 ojlasl pa "1l ISE" Jloges 5 95 Jgox b allae
ghie b ploys 5l a8 Glopls ahate b plays o (S A5 lade
Obyz bghs b lopls aaie e @il oy ol &5 ol Ll
e i85 £43g s galS g o ablie cpl jleslatll 10l s

Sl Coze

sl 5 slopls alaia 93 (sl auls 5 o5lasl auslin 5 Jgus
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sections
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Fig. 11 Comparison of wall shear stress for circular and rectangular
cross-sections
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